TITLE OF THE INVENTION 

INFRARED COMMUNICATION DEVICE 
BACKGROUND OF THE INVENTION 

The present invention relates to an infrared 
communication device which is capable of the bi-directional 
communication of data between electric instruments such as 
a personal computer, printer, PDA, facsimile equipment, 
pager , and portable telephone . 

In recent years, miniaturization of the infrared rays 
communication module has been strongly requested. 

A conventional infrared communication device will be 
described with reference to Figs. 7 through 9. Fig. 7 is 
a perspective view of the infrared communication device , Fig . 
8 shows a radiation pattern of infrared LED elements , and 
Fig. 9 shows a radiation pattern of a semi-spherical lens. 

Referring to Fig. 7, an infrared communication device 
1 has a substrate 2 made of glass epoxy resin having thermally 
stable ^nd insulative properties. On the substrate, an 
electrode pattern (not shown) is formed. There is mounted 
four infrared LED elements 3 (Fig. 9) as light emitting 
elements and a photodiode (not shown) as a light receiving 
element on the electrode pattern on the substrate by die 
bonding and wire bonding. The infrared LED elements and the 
photodiode are electrically connected to the electrode 
pattern by die bond paste such as silver paste as a conductive 
adhesive. Furthermore, other electronic parts such as an 
IC chip are mounted on the substrate. 

Ah \v The infrared LED elemerrts— anrrd others are covered t>y 
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a light transmissive resin 7 such as an epoxy resin in wjwr^h 
a visible rays cuting material is includgcU^-'tfhe infrared 
LED elements are covered bvpesliwa and the photodiode is 
covered by resin 7^-^Thus , the resin 7 allows the infrared 
LED andJA^photodiode to emit and receive the light, and 
■arTso protects the elements . 

The substrate, infrared LED and photodiode are mounted 
in a shield case 8 made of metal such as stainless steel, 
aluminum, copper or iron. Since the shield case 8 covers 
the infrared LED, photodiode and circuit, outside noises are 
blocked. Ends 9 of the shield case 8 are connected to a ground 
(not shown) . 

The infrared LED element 3 has a narrow directivity, 
so that the infrared rays are transmitted a long distance. 

The angle of four infrared LED elements 3 are 
positioned so as to widely spread in the X direction (Fig. 
7) as shown by reference B in Fig. 8. As a result, the 
radiating width in the direction Z perpendicular to the X 
direction is narrow as shown by reference C in Fig. 9. 

However, it is difficult to mount the infrared LED 
elements so that infrared rays are radiated in a 
predetermined direction . 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
infrared communication device in which infrared LED elements 
can be easily mounted in the device . 

According to the present invention, there is provided 



♦ 



an infrared communication device comprising, a substrate, 
a light emitting element mounted on the substrate, a light 
receiving element mounted on the substrate, a first lens 
provided on the light emitting element, a second lens 
5 provided on the light receiving element, the first lens 
having an elongated convex shape . 

The first lens has a semi-cylindrical shape. 

As another aspect, the first lens has an elongated 
semi-spherical shape. 
10 The light emitting element comprises a plurality of 

light emitting elements . 

The first lens is elongated in a horizontal direction. 

The first lens is enclosed by a reflective cup. 



15 BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a perspective view showing a first embodiment 
of the present invention; 

Fig. 2 is a sectional view taken along a line X of Fig. 

1; 



20 / --Fig"- ^ shows a" radiation pattern in the z direction"; 



^V^J^/ 7 * 4 ohowo o r-rsaTation pattern in the x air ei:Li "grf ; 

Fig. 5 is a perspective view of a second embodiment 
of the present invention; 
6^J^y- -^xtf*- — B ShowTa radiation pattern in the X direction; 
25 Fig. 7 is a perspective view of an infrared 

communication device ; 

Fig. 8 shows a radiation pattern of infrared LED 
elements ; 



3 



Fig. 9 shows a radiation pattern of a semi spherical 

lens . 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to Figs . 1 and 2 , the same parts as the 
conventional device of Figs . 7 and 8 are identified with the 
same reference numerals as Figs . 7 and 8, and the explanation 
of the parts are omitted. 

An infrared communication device 10 of the first 
embodiment of the present invention is provided with four 
infrared LED elements 11 as a light emitting element device, 
a photodiode 12 as a light receiving element, an IC chip 13 
and other electronic parts are mounted on the electrode 
pattern of the substrate 2 by die bonding of silver paste, 
and wire-bond mounted by bonding wires 14 of gold. 

The four infrared LED elements 11 are arranged on the 
straight in the X direction and enclosed by a reflective cup 

15. The photodiode 12 is disposed on the X line. 

The infrared LED elements 11, photodiode 12, IC chip 
13 and others are covered by a light transmissive resin 16 
such as an epoxy resin. On the infrared LED elements 11 arid 
the photodiode 12, a semi-cylindrical lens 16a and a 
semi -spherical lens 16b are formed integrally with the resin 

16, so that the infrared rays are radiated and received. The 
semi -cylindrical lens 16a is formed such that the axis 
thereof coincides with the arrangement line of the infrared 
LED elements 11 and the photodiode 12. 




As shown in Fig. 3, the radi 



on pattern D of the 



infrared rays ~™t+J-«=>h fr ^ t-Vi^^U i r ■ i- ^ - k^ i T.^T^ ^ghrngr^^o II ■, *. 
mrfrowin the Z direction . 

On the other hand, since the infrared LED elements 11 
are arranged in the X direction, the radiation pattern E is 
5 wide as shown in Fig. 4. Although the directivity of the 
single infrared LED element is narrow, a wide directivity 
and high light power can be obtained by arranging a plurality 
of elements . 

Referring to Figs . 5 and 6 showing the second 
^ 10 embodiment of the present invention, the infrared 

communication device 10A is different from the first 
==y embodiment in the shape of the lens 16c. The lens 16c has 

J" an elongated semi -spherical shape extended in the X direction . 

■q The radiation pattern is further expanded by the elongated 

15 semi-spherical shape lens 16c as shown by the reference F 

-~ Although the lens 16a of the first embodiment has 

^ vertical end surfaces 16d, each of the surfaces may be formed 

into a semi-spherical shape, thereby further expanding the 
20 radiation pattern E . 

Cl> 

In accordance with the present invention, it is not 
necessary to adjust angles of a plurality of lenses in desired 
directions . The infrared communication device can be 
largely miniaturized. Furthermore, since the number of lens 
25 is small , the device can be easily manufactured at a low cost . 

While the invention has been described in conjunction 
with preferred specific embodiment thereof, it will be 
understood that this description is intended to illustrate 
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and not limit the scope of the invention, which is defined 
by the following claims . 



